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DETAILED ACTION 



Response to Arguments 

Applicants arguments filed 29 January 2007 have been fully considered but they 
are not persuasive. The applicant argues Nasuno and Baum do not teach a power 
amplifier that is "configured to transmit information. . . during a first time interval and 
configured to avoid transmitting information during a second time interval". However, 
Nasuno discloses a high frequency power amplifier arrangement including a modulation 
circuit for modulating data and outputting a modulated signal, column 3, lines 14-43; 
consequently, an apparatus inherently applicable to wireless telephone communication 
utilizing Time Division Multiplex Access (TDMA) which is a non continuous modulation 
scheme. In view of the broad claim language regarding this issue in independent claims 
1, 14, 19 and 21, the previous rejection is repeated but edited for clarity. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4, 6, 10, 12, 14, 16, 19 and 21 are rejected under 35 U.S.C. 103(a) as 



being unpatentable over Nasuno et al. (US 5,990,736) in view of Baum (US 6,396,000). 
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As to claims 1,14 and 19, Nasuno teaches a wireless communications device 
comprising: 

A power amplifier configured to transmit information to a wireless 
communications network during a first time interval and configured to avoid transmitting 
information during a second time interval (figures 1 and 2, column 3, lines 14-43, a radio 
wave transmission apparatus comprising a high frequency power amplifier mounted on 
a multi-layer printed circuit card including a modulation circuit for modulating data and 
outputting a modulated signal; an apparatus inherently applicable to wireless telephone 
communication utilizing Time Division Multiplex (TDM), 

a circuit substrate coupled to the power amplifier (figures1-4, column 4, lines 6- 
42, a high frequency power amplifier mounted on a multi-layer printed circuit board), 

A power source configured to provide power to the power amplifier (column 5, 
lines 3-12, voltage supply circuit 4b includes via holes and a circuit pattern (9b) on the 
jth layer and a capacitor (10b) on the PCB (100)), and 

A first and second conductors coupled to the power amplifier and to the power 
source (figures 2 and 3, column 5, lines 16-25 and column 6, lines 21-27, voltage power 
supply circuit patterns (9a) and (9b) and grounded circuit patterns (32-34) printed on the 
internal jth layer couple power to amplifier transistors (1a and 1b). 

Nasuno further teaches the circuit patterns on the jth or third layer are 
additionally shielded by the ground planes on the second and fourth layers, column 5, 
lines 36-42, but does not teach the first and second conductors having respective 
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overlapping and non overlapping portions on the substrate respectively to define first 
and second partially overlapping zigzag patterns relative to one another. 

Baum teaches differential twisted pair cabling has been used to reduce RFI 
emissions, column 1 , lines, 16-27. Baum further discloses similar performance to cancel 
EMI emissions is achieved on a printed circuit board comprises a first and second 
conductors on a substrate having respective overlapping and non overlapping portion 
extending between a lower layer of the substrate and an upper layer of the substrate to 
define first and second partially overlapping zigzag patterns relative to one another, 
figures 4 and 5, column 4, line 63 to column 6, line 14. 

Since Nasuno teaches a multiple layer printed circuit board of at least three 
layers with alternative arrangements of the voltage supply printed circuits and 
associated ground/ shield printed circuits to improve high frequency isolation, column 6, 
lines 28-38, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to improve the voltage supply printed circuits of Nasuno with the twisted 
pair circuit path of Baum to cancel RFI and EMI emissions from the voltage supply 
power coupling. 

As to claim 2 with respect to claim 1 , Nasuno teaches the first and second 
conductors comprise first and second etch runs coupling the power source to the power 
amplifier (figure 2, column 5, lines 21-25, circuit etch patterns (32 and 34) provide 
shielding and ground return and circuit patterns (9a and 9b) provide direct current to the 
power transistors). 
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As to claim 3 with respect to claim 1 , Baum of Nasuno modified teaches a 
wireless communications device according to claim 1 wherein the circuit substrate 
comprises a printed circuit board or a flexible circuit board (figure 5, column 6, lines 15- 
34, a two sided printed circuit board). 

As to claims 4 and 16 with respect to claims 1 and 14, Baum of Nasuno modified 
teaches the first conductor is configured to conduct a first current in a first direction to 
the power amplifier and the second conductor is configured to accept a second current 
in a second direction, opposite the first direction form the power amplifier (column 6, 
lines 1 -1 4, a differential pair of traces). 

As to claim 6 with respect to claim 1 , Baum of Nasuno modified teaches the 
respective over-lapping portion of the first conductor extends on a lower layer of the 
circuit substrate beneath the respective over-lapping portion of the second conductor on 
an upper layer of the circuit substrate (figure 5, column 5, lines 9-67). 

As to claim 10 with respect to claim 6, Baum of Nasuno modified teaches 
wherein the overlapping and non-overlapping portion of the first and second conductors 
alternatingly extend between the lower layer and the upper layer (figure 5, column 5, 
lines 25-37). 
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As to claim 12 with respect to claim 6, Baum of Nasuno modified teaches the 
lower layer and the upper layer comprise layers that are either separated by one or 
more other layers or are immediately adjacent layers (figure 5, column 5, lines 9-24, 
single layer PCB). 

Claim 20 is cancelled. 

As to claim 21 , Nasuno teaches a wireless communications device comprising: 

A power amplifier configured to transmit information to a wireless 
communications network during a first time interval and configured to avoid transmitting 
information during a second time interval (figures 1 and 2, column 3, lines 14-43, a radio 
wave transmission apparatus comprising a high frequency power amplifier mounted on 
a multi-layer printed circuit card including a modulation circuit for modulating data and 
outputting a modulated signal; an apparatus inherently applicable to wireless telephone 
communication including Time Division Multiplex (TDM), 

a circuit substrate coupled to the power amplifier (figures1-4, column 4, lines 6- 
42, a high frequency power amplifier mounted on a multi-layer printed circuit board), 

A power source configured to provide power to the power amplifier (column 5, 
lines 3-12, voltage supply circuit 4b includes via holes and a circuit pattern (9b) on the 
jth layer and a capacitor (10b) on the PCB (100)), and 

A first and second conductors coupled to the power amplifier and to the power 
source (figures 2 and 3, column 5, lines 16-25 and column 6, lines 21-27, voltage power 
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supply circuit patterns (9a) and (9b) and grounded circuit patterns (32-34) printed on the 
internal jth layer couple power to amplifier transistors (1a and 1 b). 

Nasuno further teaches the circuit patterns on the jth or third layer are 
additionally shielded by the ground planes on the second and fourth layers, column 5, 
lines 36-42, but does not teach the first and second conductors having respective 
overlapping and non overlapping portions on the circuit substrate at an intermediate 
portion between the power source and the power amplifier. 

Baum teaches differential twisted pair cabling has been used to reduce RFI 
emissions, column 1 , lines 16-27. Baum further discloses similar performance to cancel 
EMI emissions is achieved on a printed circuit board comprises a first and second 
conductors that extend generally along a longitudinal axis of a layer of a PCB having 
respective overlapping and non overlapping portion extending between a lower layer of 
the substrate and an upper layer of the substrate at an intermediate portion between the 
power source and the power amplifier, figures 4 and 5, column 4, line 63 to column 6, 
line 14. 

Since Nasuno teaches a multiple layer printed circuit board of at least three 
layers with alternative arrangements of the voltage supply printed circuits and 
associated ground/ shield printed circuits to improve high frequency isolation, column 6, 
lines 28-38, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to improve the voltage supply printed circuits of Nasuno with the twisted 
pair circuit path of Baum to cancel RFI and EMI emissions from the voltage supply 
power coupling. 
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Since Nasuno teaches a printed circuit arrangement to shield the voltage supply 
circuits to the power amplifier, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to improve the shielded power circuits of Nasuno with the 
twisted pair circuit path of Baum to cancel RFI and EMI emissions from the power 
coupling. 

Claims 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nasuno et al. (US 5,990,736) in view of Baum (US 6,396,000) and Berger, "Hearing Aid 
Compatibility with Wireless Communications Devices". 

As to claim 18, Nasuno teaches a printed circuit board comprising: 
First and second etch runs on a circuit substrate coupling a power amplifier to a 
power source (figures 2 and 3, column 5, lines 3-25, voltage supply circuit (4b) provided 
to the amplifier transistors via shielding circuit patterns (32 to 34) and circuit patterns 
(9a and 9b)). 

Nasuno does not teaches the fist and second etch runs a are configured to 
conduct first and second respective opposing currents to/from the power amplifier to 
reduce electromagnetic coupling form the first and second etch runs. 

Baum teaches the performance provided by a twisted pair of differential cabling 
applied to a circuit card comprising first and second etch runs configured to conduct first 
and second respective opposing currents to/ from the power amplifier to reduce 
electromagnetic coupling from the fist and second etch runs, figures 5, column 1 , lines 
16-27 and column 5, line 9 to column 6, line 14. 
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Since Nasuno teaches a printed circuit arrangement to shield the voltage supply 
circuits to the power amplifier, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to improve the shielded power circuits of Nasuno with the 
twisted pair circuit path of Baum to cancel RFI and EMI emissions from the power 
coupling. 

Nasuno modified teaches a differential circuit board circuit to cancel EMI 
emissions but do not teach the reduction of electromagnetic coupling to a hearing aid 
proximate to the wireless communication device. 

Berger teaches RF energy from digital cellular telephones via the digital format 
(TDMA) or battery current surges, keyboard scanning and display currents can produce 
significant emissions, which will add noise to a t-coil mode hearing aid, pages 123 and 
127. Consequently, Berger discloses a measurement approach to identify the EMI 
interference to support reduction of such, page 125, Hearing Aid RF Immunity 
measurements. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to realize the application of the modified cellular telephone circuits of Nasuno 
modified would be effectively applied to the situation explored by Berger to reduce EMI 
interference in hearing aids. 

Allowable Subject Matter 

Claims 5, 7-9, 11, 13, 15 and 17 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
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of the limitations of the base claim and any intervening claims. The prior art made of 
record does not teach the cited elements of these dependent claims. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Blane J. Jackson whose telephone number is (571 ) 272- 
7890. The examiner can normally be reached on Monday through Thursday, 7:30 AM- 
6:00 PM, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



